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Abstract 



The present invention relates to a polyester synthase gene coding for a polypeptide containing the 
amino acid sequence of SEQ ID NO:2 or a sequence where in said amino acid sequence, one or more 
amino acids are deleted, replaced or added, said polypeptide bringing about polyester synthase activity; 
a gene expression cassette comprising the polyester synthase gene and either of open reading frames 
located upstream and downstream of said gene; a recombinant vector comprising the gene expression 
cassette; a transformant transformed with the recombinant vector; and a process for producing 
polyester by culturing the transformant in a medium and recovering polyester from the resulting culture. 
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(57) [Stt] 

[nil] ^'jx^f;n^tae^, ss£^-^s 
i ^r^m <b -r * * x x 7- hcbw&fim* 




1 

wcr ^ ; wm^c^x 1 3? i/ < \mim<DT ^ sm^x 

[fit3tr§2 ] SB?'J#^ 1 r^£n&J£SBE?U£mr* 

»; ji .X ir JHI^H^ilfc^o 

t±^^-y^ x )-f i^fy u-a#. sb?'J#-^3t 

&rz>*-y'^ y-f* a isfy u-a#, ge^j#^6^ 
fi^n^r ^ y^@2m^igT ^ y^se^jcc^^T i ^ 

^^iKET-Xtiif*^ 3-7 (DC^rtl^ 1 ^CCfBtg 
[»*^ 9 ] If &m 8 IB«<D»*^-< * £-~cc J: 

[i»3jail 1 3 »Jx*:f;U£5. ^1 : 
lit I ) 

R 
I 

H0-CH-CH2-C00H 

( R JiTkSJHT-XttK*!* 1 -4<DT^*;uS£3t 

[fft#*Ml2] t^Jx^f^ rj<'j (3-t + 
^r^u- h - 3 - t Fo + v^+t^x- h) 




(2) ftfflW- 1 0- 1 0868 2 

2 

[0 00 1] 

yx^f^os!®jatcMi-^ 0 

[0 00 2 ] 

10 ^^^U-h ( P(3HB) ) X^Ol/^-CDfff 

mmn t u r tb* cc {s&T-ttr s * s c t nx c * 

S. »(*rt^6itHU/c P(3HB) IStfCgBW: 
>" y'^X^v f±l;X&m$tlXi,>Z> 0 S/c. P(3H 
& e {s&lstlWh. P(3HB)&*. iftttattiS^Ofc^tC 

20 5M6nr^/c 0 

[000 31 2^ 3-t KP + ^U- K3HB) £ 
3-fc FP + ^+t^X- h(3hH) iC0 2^55>^lt^ 
^'JxXfib P(3HB-CO-3HH) *5j:C/-€-<D»SS«COli 

tt\h<D5M<D P(3HB^co-3HH) ^M^W<OWM 
ffiW, ±J:0^B4L/cTXU^^X • fx (Aeromo 
nas caviae) £fflC>T:* U ^ >®^^- V -7*4 frfrh 
¥m&M-t**><OX$>Z> u »Il/c P(3HB-co-3HH) 

30 gM^mz* 3hko.x^ hftm<Dimttbic&&itBL 

^CtJjDXr^^Ci^^^OC^n-Cl^ (Y. Doi, 5. 

Kitamura, H. Abe, Macromolecules 28, 4822-4823 (1 
995)) . Ufrlsft&h* «FH^P 5-93049^4^*5 <fc^«F 
PfW7-265065^^fSCClB*S(Dl3^ffir«, i^'JXXf 

;wjR* (M4fl*rt©^yxxf;^M) ^(S^ 

/cd5, P(3HB^co-3HH) ^ffi^^K »J ^-^f-JV^M^X^ 
40 [0 00 4] 

fflgt*^ * * - cc j: o rjKRRjft s titcmmnm&Rv 
«^H(aft(**ffl^/c?K»;xx^^©»JE*ffi«:att-r 

[0005] 

50 ^^ecWH^siitaaT^ijt©*-^';-^-! > 



» 



3 

[0007] 3 6«c, *3£9jt£. BMie^yx^f-^m^ 

n*T5 ^BffiBJlJ*n- Kf &DNA«r«tf(>0 (W*. 
U3EJU*-9 3) fts*tf6ti. ^'JxxfiH^ilE 

SL<l*«»l3*l/ciB^J«:d*, x^^-CoAtF 

[0 00 8 ] ccr. $^TO^'jxxf;H^fI 
^»i®*Jtc*jt»r i < tJ^fUcor e office X2e, 
t^^'j^7>hwyx^f iUM^istt £ w *r £ pr 
e^K^n*. mil ss?'j»^2-cn3ns7^ 

[0 00 9 ] 3 Huie^«;x^^^s^ 

[ 0 0 1 0 ] 5 4?HI»2. mSB3&nH»#*:1&to 

[001 1 ] 
Ut2] 

R 
I 

H0-CH-CH2-C00H 

[00 12] (R«7k3RJR-"FX«K*» 1 -4©7^ + 
JUSfc^T. ) T'^2ft£ 3 - t KP + y7^>6$(7) 
ftS^f* tf'J ( 3 - t FD + ^U- h - 

3 - t FD + yMt^x- h ) 7>^M^f*) ** 
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[0 0 1 3 ] 

(i) #yx^-r^l/fi^»3ftjBe : F-<D^o-->y 

x f-^a^aasiae^ «: & dna* 
ffi»-r£. si*<bur«, mtf7xo*tx-+tt: 

x (Aeromonas caviae) J&mW^ftS. 
10 [0014] *fe»DNA©Sj»ttfi»l©^rffi4ffll^ 
C£rt*"C#5. Wittf. 7XD*tX-+ttx^LB 
e»"re*l//c» k ^^fy^h»J^W7>^: 
x^Aft (Currnt Protocols in Molecular Biolopy.l 
2.4.3 S, John Wiley &Sons fcBJiS , 1994*£) #CC 

[00 15] ±EO^<Cj:0f»6ti^DNA«:iBi^Qc 
SHIS8X (Wx.WSau3Al. BanHL Bglll^?) "CgB^Jg 

[0016] "<**-icia: % m±Sft^«jra«W«:Ji?i 

^^-iU«, t?'RtfEMBL3 . M13 , A gtll»#* 
tf6ft. 77^; F^^^-ibrti. 0H;ttfpBR322. 
PUC18 . pBluescript II ( S7RATACENE?±iS ) ^ifimi h 
ft£„ 3*>tC, ^IBB^^* • :/Ut'.Xfr<b'<7)2fI 

30 ctDJc^tt^^^-tcoi^rfe. WSB*UlB»3RT«I»f 

[0017] DNAWK-i^^^-KKch^a^^if^ 
tc«. ^©DNA'J^-fem^o fit. DNA 

wni^^ ^-»rK*<t .tr-- >#2&tc&m&2 
[001 8 ] eaEaR^jftfcfflft^-c^^-^zSA-r^cc 

Ift^^^ ASiSS©^^^^ ^ Affi ( Lederberq,E .M. 
etal .,3. Bacteriol .119,1072(1974)) -$>XU£ hnrf< 
40 U — ^>3>^ (Current Protocols in Molecular Biolo 

cry, 1^. 1.8.4 m, 1994^) zmm-rztt&x'Z. 

m$.ffi&%»fr7 T-i>DNA<Oil^«^>f FP - ^'■y 
tr—isls (Current Protocols in Molecular Biolo 
gv, 1*. 5.7.1 H, 199430 9iKfflt4Cim 

(Giqapack II ; STRATAGENE ttK^) ^ffll^C t <b 

[0 0 1 9] *iC 4 7XD^t^ • + t:'xcD-J< V J-X 



(4) 

5 

et-?i>T(j, mcwmmfr<Di><Dmuhti~ci*z> (pgo P 

les, O.P. and Sinskey, A. J., 3 .Biol .Chem. , 264, 15 
293 (1989) ; Huisman, C.W. et al . , 3 .Biol .Chem. ,26 
6, 2191 (1991) ; Pieper.U. et al . , FEMS Microbiol. L 
ett., 96 , 73(1992Mfe) „ ^Ct, Ctlt>(DT Z 

3 - k-t £ ^m^mm^mm ox * ^ * * u * ^ k 

«5 -CC(C/G)CC(C/G)TOGATCM(T/QAACT(T/A) (T/C)TA(T 
/QATG-3* {W$mm) , Rc>'5^(G/OAGCCA(G/OCX: 10 
(G/C)GTCCA(A/G)TC(G/OGGCCACCA-3' (SS?'J#^8) "C 

[0020] c*i^©*y=f^^u*^K*^^^- 

UT^ , ;^^--fe*3ilftJ5K (PCR ; Molecular Clonin 
q, 2«. 14.2M, 1983^) *?f 5 . PCRCCj: 

^^^^'J^-ft-ygy^f^ (Currnt Protocols i 
n Molecular Bioloqy,!^, 6.0.3 H, 199*¥) „ 
[0 0 2 2 ] 3P^^^»J SMif— >3 >ICJ:9X 
* 'J-^.>^Sn/cABf^67^ (Currnt Pro 
tocols in Molecular Bioloqy ,1^ ,1.6.lH , 1994^) 

^S^^iteT-^rS t? D N A »rJt h ti h . 

[0 0 2 3 ] ±iaDNABf>tCDt&SK?Ua>^«, 

HiU^lf >#~& (Molecular Cloninq,2^, 13. 
3H, 1989^) ^CC<fcoT*T UtOT^. iBSR^je 30 
$&##r=£g. Wx.^373A- DNA :>-^J->1f- (Applie 
d Biosystemstt) ^fcffll^T 0 C <h ^*C^ 

[0 0 2 4 ] S6?U#^ 1 CC*?fe?B(D^ 'JiXfJU^B 

#-^2-c^^ti^>T * swi*^- F*r*«sieyu*<>o 

[0 0 2 5 ] fcte, ±IBi^^©S!S«. £tfO<D8Mi^ 
#g£JSil#fe:£?£ (Current Protocols in Molecular Bio 
loqyl^, 8.1.1 M , 1994*?) CC £ 9 £ C LWX 

CC cfc -3 T , * £ l> ttSEttSiBM**!* & D N A Wr/t £ V 

oyMB-TZWfZc t #r * 50 
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[002 6] (2) ^K*ifftf*<Dft» 

f®gs, cosiE cHOfflia^ottwiffliate^ 

[ 0 0 2 7 ] T^*Uy*^KCCjR-T^»^!BJ, ^>^- 

F^^^««cH"rs«*tt9<oiBi«*iiaE<fc u-cfflc^ 
jfi^t*, *»q8<oa*^i*DNA^S[i8i*raa[«wi 

^>RK2S¥{^^Wr^pLA2917(ATCC 37355) , *>&l> 
«RSF1010lS»e*€:WT'2)p3RD215CATCC 37533) 

^fcOT^n^^n^fflc^^cti^ trp 7* 

a^t-^-, lac ^O*-*-, P L ^P-t-*-, P 

^pl{*DNA(3^SA^ffiiUrtt, 
^^">^:ffll^^ffi (Current Protocols in Molecular 

Bioloqy, 1^, 1.8.1M, 1994^) % XU^hH^b- 
is 3 >S (Current Protocols in Molecular Bioloqy, 1 
1.8.4 H, 1994^) 6ft£o 

[ 0 0 2 9 ] ^S^7i±<t UtfflC^il^t Ife^^ 
Z-tLX, WliLtfYEpl3 . YCp5C^3^*W6n^. ^* 
P-t-^-ilT^ pRj^qal l^a^E:-^-, qal 

Aomxfimtbxte. «itfxi/nD#i/->3> 

S (Methods. Enzymol .,194,182-187(1990)). X^^H 
^*^X hffi ( Proc.Natl . Acad. Sci. USA, 84, 1929-1933(19 
78)). S®'J?- r )Afi ( J. Bacteriol., 153, 163-168(198 

3 )) m&m?htih. 

[0030] mmmm^m^t ur»i»*«^», 

UT#!)/U3:pcDNAI v pcDNAI/Amp ( > t' F U 
A©«A*aiOtli, Hill xbna^u-yg 
[ 0 0 3 1 ] C ct. BuiBcDJ: ^tcUTift5cSti/ci6S 
SfeR (Traced •;xxr-;ix^^;cc^^T^ae j ?-^^ 

^-^>5(D^1BT0C^^ < <b t> 2 ^ICDOR F 1 1 ^c* 




7 

[0 03 2 ]* »Jx^r-jus^S^iie^CD±i)£(C{5g 
tSORF^«T TORF 1 j Ti£fc:{i^T& 
ORF^rtlT TORF3J ORF1H ®{*P*3 

mcc (R) -^fixy^b-CoAt 
— fe') Y?&m&*<Di><DX&&tt*Wt>frt<t 

(0 1 (1) Ct*>l>T T-35/-10J <b^) . ^'Ji 
Xf-^ffi^BRfle^. OR F 1 SO'OR F 3£^t*Ec 
oRirft>t££n~x>yL/c (Hi (i) ) . C(D#r)t£ 
EE32£T£. 

[0034] Wc k E E32(Cfct^rORF 1 XliORF 
mx-tv r) *fl*U C<Dt>Mv h*S£«C»Af5 

[0035] ee 32*. o f r i <omR 

mmmmzqui sm&&&au Bqm ccj: o or f i & 
(^i(2) ). ttitmmttCLx. ^>jx^ 
f**n&mm&G&<Dtim»±mm±oR f 3 bounce 

WPRSSt Ban*nM*lS£: 3f A b . BamHI^SCC J: 0 O R F 3 
£3«fe3-t*S (SI (3) ) . 

[0 03 6 ] OR F l&eTORF 3 COW^£y^*:2# £ 
tett, EE32KOOT, ±!BORFlM'ORF3^ 
^3H*^»^S^f^«i^ (01 (4) ) . «c*$. 

^W^^ffi (Currnt Protocols in Molecular Biology, 
1^, 8.1.1 H , 1994?) lC£^XmA?2>Ct&XZ 

[0 03 7 ] CO£5lCLXWt>tltc*:tl?tl(Dm&?- 

RD215 (ATCC 37533)) tC»AU. fS 6M»X.^^ £ 
7^9^^ -^-^77^ (Alcali 
penes eutrophus) • PHB-4 fcfc (DSM541) (^'jXXril/ 

^iffl^^y^AS, tSft^tT^Affi, |pH 

[0 0 3 8 1 (3)#'J r jKDUiS 
SI, ^®f*X{iig#^*tC^^(D*'Jxxf-;U^ 




(5) ftHJ^P 1 0- 1 08 68 2 
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[0039] t;u# »jy^^tcn-r^>®^x«>' J L 
[0040] «eratta^«i©j»ji«c ! j»'c*o . a> 

&2 Ja±6E>ttllBBil«Jil*K3RiHi-r*C <h *>T#4. 

^r^3-;KDxxf->i^^c^6tx^> 0 
[0 04 1 ] aHHH£ uxa. m«<r>*^r % iStt 

iitij, w*.tf y>HW— *y>A. v>mm-*v 

[0 04 2] ii«IBfte»tt<b'<DWP«Wjfeff 
30 T< 25~3rcriBHR3|»2-«fHa± («AK1 -7 

fit, e«r&Ci«:J:0*';x^^l/«:MflcrtCC» 
[0 04 3] RJSttflO^a-t-^-ifflt^c^^d'^ 

t*;b - /3 - D - ^"A'io'y 9 ht'^^y F ( IPTC) . -Y > 
40 2> 0 

[0044] mwmmzm^t oxm^titcMmm&i* 

&l£m?Z>tgm±LT{^ W;U*RPMI-1640 , DME^Slft 
htiZ> a iSHte. jl^5%C0 1 |?^±T, 30-37°Cri4 

[0 04 5 ] *§miCi6^X. tfVX-Xy-^CDffimiZfr] 

mtc£->x%mim&t:mzb. »a*rijfe»u/c«, k 

50 »3#^>. -e©?*. ^PO*Jl/Aec(£«HBWiaft**!K 



% 



(6) 

9 

ftte, ««CcJ:oT»ffi*fl*9l&<. C©^pd^a 
[0 04 6) ?#eft/c#y x*f-;U#@W<DkCD^&£ 

SI : 
[0 04 7 ] 
Ufc3] 

R 
I 

HO-CH-CH2-COOH 

[0 04 8] (R«*3RM-?X«K3R»1-4<DTJU* 

*y-7-:xx-, hib/citS^f* (#'Jx^f^) 
tf#y (3-fc KP+S/^U- r -3-fc Fa*^ 

^fyx- H) (P(3HB-ca-3HH) ) ^ 

-To 

[oo4 9]t*ru #y- 3 -t Fa+l/^l/- 
h ( P(3HB) ) (3-bFD + i/^fU- 

r - 3 - t KD^y^ y r ) ^>^AitM^<* ( P 
(3HB-CO-3HV)) ©»JgfifetCOl^"CW5£> IMKMtSft* 
fa&*. CtlhO#V*X7Mtnm&&Sft*<OtclblC 30 

[0 05 0] KfRf»6(D3 - t Fn + y^t/i- r 

* * y -v-mcmA-? zcttcj: ^ x *ss<kK* s flST*r 

ffili/cfi£*(DP(3HB-co-3HH)SliSa 5-9304994* 
*Rtei:M$B8¥7-265065^&#R) #yx*?\>KD 

[0 0 5 1 ] CtUt^tU *^r^P(3HB-CO-3HH) ft 

m&#<) i^f^M$rtif^ci^t^ ± 40 
le^^cjroswi^^^yxxf-^^ficc^^ci 

*^<D31{5T^fflC i "CP(3HB-co-3HH) ftM^tf y XX 
[0 0 5 2 ] 



1 0- 1 08 68 2 

10 

SmMMB+o) ^ a - x > ^ 

^y-fcfHKut. 

[005 3 ] TiD^tX ■ + * t'xFA 4 4 0t*£l0 
0ml (DLBlgift ( l%^Xhx^7 ( 0.5 %h y^'h 
>. 0.5°/oMth'J^A, 0.1%^^^-X. pH7. 

5 ) 4>, 3o'cr»«e*L/fca. JMb^+^s/^F y 

il/TV^-^AS (Curmt Protocols in Molecula 
r Biology,!^ , 2.4J.M, 1994*£; John Wiley & Sons 
HiJfc) Ct<fcD*£fe#DNA£f#/Co 
[0054 ] »£ft/cifiife{*D N A*fMIRB*Sau3Air 

X^ K^£-^&&pLA2917(ATCC37355)£$OTb/c 0 

c©*77X$ f*»JR»*bqiii rWl, Ky>BMt 

Mil (Molecular Cloning, 5.7.2 M, 1989*£ ; Col 
d Spring Harbar Laboratory ttiJK) £Jfel>/d£ v DN 
A y #-^*fflt*r^#DN AS^»J»Wr>i-iillS3 

[0 05 5] C<Dit)BDNABrjt«:ffl^/c>r>tr ho • 
y^-jr — is^zffa (Currnt Protocols in Molecular Bi 
oloqy,!^, 5.7.2 M , 199430 &C J: -?T^K®S17-1 
**£J&BIk&U Txa^tX^t^feftDNA 
:/^y-*»fc. 

-^fcSMUfc. cn$T&c^e>nri>6&«o#yx 

Sit 5 '^C(C/G)CC(C/G)TGCATCAAa/C)AAC7TCr/A)a/C) 
TA(T/QATC-3 ' ( EyU## 7 ) , &tf 5 ' -(G/C)AGCCA(G/ 
QC^(C/C)CrCOV(A/G)TC(G/C)CGCCACCA-3 , (BB^J#^ 

8) r*3ti528a©*y^^U*f K«r^J«U 

/Co 

[0 0 5 7 ] Chi&©*'J^^^F«:^7-(7- 
il, TXD^tX • t'x^feltDNA^i 
U /c P C R ffiCC <fc o X # y x X ^ ;l/a^»*itfeT-«: SP 
»J8«U/C. PCRtt 94°C~C3(*\ 5O # CT30f£Rtf72 

o/c. C<OaS^Wi»T>n*DIG DMA ^ r ( ^- 'J 

[0 0 5 8 ] f^M7'D-«^7XD^t^ • 
b*x^WDNA7^7 y-^Jb^ox-yW:/ 

y ^^-b'-^g >ffitc<to-C# y x*f\>Uli^RJRS£ 
^07 7^^ F*W^ b/c. C<D* 
m^hr^tfvmc^^xy'^^^ F^iiRT^Ci 
Ttf y x x T-^S^PlRigfe^-^^tr D N A »Ut£fil 
/c 0 C<£(KJt©BqlII-EcoRI 8JTJtCC-?l>T1f >2/-ffilC 

ior m 2 n 5 3 . 2kbpWrW'©ia»ie^j**i*5E s ^/c e 



(7) 
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[0059] £<Dmmm*ite^xtmtmm 

*fr C(03.2kbpCD^»ie^ii(7)*«:tJ. g5^J# 

■^ltl^ ft &tMS^J(1785bp)£^£*tf »J XX fl>fi 

3- F3*i**>'**Jt#. yxx^Jl,m£<E>iIG^ 

[0 06 0 ] *te. K9»-^9XttiDrStSh«tt*K 
PJ£fl?£KJi-K*Sl>T. ±IBl785bp<D*M«IC"J<DTfiic 10 

tcssr^405bp <Dite^- (or f 3 ) Rvsm&i&m 

4L 36tf«c±jft«:?¥«E-r4 354bp coiled (OR F 1 ) 
ROf»HIHB««*BISLfc. ORF K7>igSi2?"J^I5 
M##3. OR F 1 &t J:*) F 3Ji&7 5 sWSEffiii 
E3W#-5t4K: fc ORF3 4>£SE^J*E?J*-sf5. OR 
F 3 frC J: 0 a - F 3 tt£7 S >>affiyiJ*EyiJ»-5f 6 CC^ 
To CCT\ ORF3W^'JiXr;^J5W4t^ 
x^^-CoAt K5*~ fe'^n- FT-SiHE^fe 
cor&& 0 fit, ORF 3CC<fcO=i- F^nsr s -/ 
^Wt^^^^'f F^x^ ^I'-CoAfc F^£- 20 
■te'ffitt, $SCC (R) -Mxy^b-CoAbF^ 

ie^Kcfcc^r, ^pg5M^t«^i-383 #@r£>9. 

e^»*S«JHS«m 3010- 318^ g r* a . 

[0 06 1] rwjy*^ • j.- 

if Bql II-EcoRI (DBql IlgP{4£ EcoRI 'i > *7 - t > 
TEcoRIoP(i£ t/ . 3.2kbp<DEcoRI^coRI»r)t ( E E 3 2 
KK") S:f#/c 0 Cft*7Jl/#Uy**JllCJST£»£1& 
*"C^oJ^^*^X 5 FpJRD2l5(ATCC37533)Ct!$A 

F07 7 X mB-4 £fc ( DSM541) V X XfJ^ffiWi 

[0 06 2 ] -r^*>%. ST. C(7)»i77^; F£ 
flH>r AJ!Bsi7-i ft&i&ittJfrisV Aftcc J: o r JBH 

D7 7XPHM »*LBigiftl.5rol 30*Cr**3yg* 
HL/c. C©Kf*il^«*MBF»?ygife (0.9 %•;> 

Slth'J^A, 0.15% 'J >S£ — t) 0 1*. 0.05%m<t 
TV^OA, 0.5 X, 1.5%^, 0.3m 

q/m1^^v^>>) tCSMU 30*CT5BraiS*U/c. 
[0 06 3 ] S&^A^K^CD^* 5 F#7;l/*»;y 

^L- FP7 7XFHB-4 fo1*t&MZt\Z>tt>i-'7 4 

y>i«^^tci^6. MBF^fgHLhriiSSLfc 



$SH1¥ 1 0- 1 0868 2 
12 

T'*>&. CO^ 3 ^ 1 ©D^pr-^glL, 7Jl/#U 
n^-a-FP7 7 ^AC3 2tt(«T. AC32ft 
<b»?^) «:»/c. ft*>\ AC3 2j*li. X*i${f5K£^ 
X^Xmt$^jW^CC, FERM P- 15786iOrSKSn 

ri>&„ 

[0 06 4 ] 2 ^IC^JS* »J 35? ^ F*flK>/c8P 
(SI^M^Jf^ftffi (Currnt Protocols! n Molecular Biolo 
gy,l^, 8.1.1 I, 1994?) &C<i:orEE3 2 K)t*CD 

or f i m&*(Dmmt^ti?nmmmm<i\ii swa* 

>SAU Bqlll-Bqlll K^^^^lf ^CitCjloTO 

RF liteT^^U/c»r>t*f^iib. 77^> FpJRD 
215 CC»AU/c 0 tofflft*.:^;** F£/Bt>r, ±2 

AC 3 2 1 ^i^ 0 

[0 06 5] l5]*£Ct\ 8B&«FSWS!SffitC <fc ot E E 3 
3 itfcT©maec*ii^tl«IR»SRBa 
mHlSSfu^AU BamHI-BanHI»r>4-^r^^#^Cc!:C<: 
ir>tOR F 3ae^*b/cKK-*ffiKL, 

$ FpJRD2l5 (,c&ALtc 0 CCDM&^y?*^ K£ffll> 
r. ±a^S^ei^tcj:oTr;u^7 y^**x * a- h 

«TAC3 2 3 
[0 06 6] |gS(C, E E 3 2 WiK>P<DO R F 1 
©SfT«CC-e-n-eti*IJlEBSBglII SP{4«r t ORF3«£ 

+<Dm& cc ^ ti^mwmm zammnfa zmx l , Bqi n 

-Bqlll WrK-fc Jc^BamHI-Barrt-llfK)! 2 t i CC 

ctotoRF ia{K^<tc/0RF3ae^jtcc^ 

L/cBrit*fPS!U, S FpJRD2i5 tc»AL/c c C 

trwynx • a.- ho^ 7 xpHB-4 tt*j\m$z& 

U/c„ We>n/cJBJH£»*S:, HTAC3 2 1 3t*£0* 
[0 06 7] EE3 2iK-^Mil > PCR 

Hwnt§m®£<DF$icnALtc. pcr«. 5'-agttccc 

GCCTCCCGTG fGGCTCAA- 3 ' ^ll) fe<tO'5' -GGCATAT 
aCCCrCATGCCCCCTCCT-3 '(S2^J#-^12) ^77-{7-il 
T. 94'Cr3(*P. 55"CT'3C^^C/72'C"C60^(DSi£^: 1 
I^W 9>Vt LT C ft* 30V- J 2 Mr -z>tc 0 
[0 06 8] CODNAlK^77X 5 Fp3RD215 CC» 
AO, S6ti/cfflRi^7XS F«:ffll>T. ±*B©1££ 
(Suffice <fc or 7Jl/* * JL- FD7 7 ^mB-4 

»«:JBM(£»L/c. S6nte*JIK«*4. WTAC 2 

[0 06 9] CHt6«3D 7il/*Uy*>^ ^-FP7 
r X JBfSlsiftittc J: ^ V x * t- 
7^^U • 3.- FP7 7 ^H 1 6». PHB-4 



10 



13 

ft. AC32i, AC32 1ft, AC3 2 3ft, A C 3 
2 13ft, AC29M, *tl?tl. 95ml(7)MBigii6 
(0.9 h 'J^A, 0.15% 'J ^7 'J ^ 

•Ct?*g»L//c. AC 3 2ft, AC 3 2 1ft, AC 3 2 3 
ft, AC3 2 1 3ftMAC2 9*C^ti^t7^ 
-»Sr0.2qA©?*K"t?^W3-&/c. 12BSIBL 24B5RSL 36 

B$rasa f 48BSpa«ia«cc*ti-eti 1 mi© i 

»nM0.5q) , 72B#rBl^*0/c o 

(0 07 0 ] H 1 6 ft, JSiUA C 3 2 1 3 ftte:o<,>T t£ 
Jb2<DMB*gt6Cc 1 '>"-Ajgh n-> 

30*CT'72B$R8ig#l//Co AC3 2 1 3 

ft £ £ I® ttl . JStifeCC ^7t7>f^0. 2q/LC0« 

[ 0 0 7 1 ] H 1 6 ft, AC32ft, A C 3 2 1 ft. A 
C3 2 3ft, AC 3 2 1 3 ftCCOl^r «±^<DM BiSttfe 

cc i mico i >sw- h »; o ^m^tcmmcmm 20 

U igP?^*:^ 30'CriS*U/c. fr*5. AC3 2 
ft, AC321ft, AC323ft, RWC3 2 13ft* 

ill * ^ * &&mffi £ L U jcx^b^j* 



(8) 1 0- 1 0868 2 

14 

* SrJSSrr&BSfctt, iSSkCC/7t-v-f-»?:0.2q/L(DiSS 

^cc^n^en i mi© i v v^^muao 

m (^y'ZlsMt h V ->A<D'»»ai*0.5g) . 72BSIH 

[0 07 2] »*tv»«CcJ:-3r«(**lliRl/^ 

/Co l£«IS*10~30mq6C2m1©l!KSt->*> / -^iBift 
(15:85) £ 2mlCD^nn*;UA^»Dbr^1tUv io 
o °cri40 ^BBW»-r*Ci«cj:0, WW#'Jx^f 

h y "5 ? « Jft«»f^»f»GC-14A, +tfc7y-^7Aii 
GLit^X>XttS?NEUTRA B0ND-1 (#^A^25flU # 
^ArtS0.25mm, MHJI0.4 am) £ffll>/c 0 fifigfeff 

«J2feSftioo W6 8-c/7>(DMr^i>/c 0 » 

[007 3 ] 
[*1 ] 



3HB 3HH 
(-=e;iy%) 



H16 


3.00 


86 


100 


0 


PH&-4 


0.80 


0 






AC3Z 


0.99 


33 


78 


23 


AC321 


2.85 


92 


87 


13 


AC3Z3 


2.85 


92 


88 


12 


AC3213 


3.64 


96 


85 


15 


AC29 


3.20 


94 


92 


8 



3HB: 3-tKn^fI/-K 3HH : 3 - 1 Ka**/"\*-9V jl— h 
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12 











3HB 3HH 

(^e;i/%) 


H16 ^ 


4.27 


79 




100 0 




3.57 


81 




100 0 


A?i 


4.13 


79 




100 0 




4.06 


82 




100 0 


AC3213 *V—Zfi& 
A?S 


3.54 
3.60 
3.58 
2.22 


76 
77 
81 
70 




96 4 

95 5 

96 4 
96 4 



3HB: 3-fc: Kn^>^fl/-h. 3HH : 3 - 1: Kn J K 



[0075] 



15 



(9) 



^3 ^zf*^Mtt&m®tLt-tf*)Jz^)l^f& 



ftffiW- 1 0- 1 0868 2 
16 







1 *'ffiir* 


3HB 3HV 3HH P 


H16 


2.50 


60 


50 50 0 


AC32 


0.77 


7 


30 67 5 


AC321 


1.67 


55 


46 52 2 


AC323 


1.27 


40 


48 45 7 


AC3213 


2.76 


67 


44 48 8 



3HB :3-tKa*^U-K 3HV 
3HHp : 3-t Kp^^^5 JJL—h 



[0076] xztowiz&mntLtcm^. suk^ io 

HI SftVUXV (3-t Ka^S-^U- h) 
iH^Si^it6©3HH (3-tFP+^*1)' 
^J&ffiX«#T'&£ PHB-4 ^rti^M^HCC J: o 

t'x4^WJxXr;H^gfS£^^EE3 2 
K)t*iAWcAC3 2ttttt3HH (3-th'D^y 20 

^l/-h-3b h'P^y^t/x- h ) ^>2'a±* 

( p(3hb-co-3hh) ) &&;&mt*mmi$>tc*) 33mm 

[0 0 7 7 ] 3 AC 3 2 1**, AC 3 23S, A 

C3 2 1 3ttT?^3 HH^12-15^:;U%CDP(3HB-cc>-3 
m) £92-96M%S«U ORFllfc-P, ORF3 
fltfi-^ ^^O^WJ^^^Cit^'JxX 

[0 0 7 8 ] */c, ^Al/c^';xxf;H^IjI£ 30 
t>. 94MS%CDP(3HB-co-3HH) £ IgfS L . &*<£>^& -5 

f jHR**Sif I, < 3(# S *i/c 0 

[0 0 7 9 ] ^fc^»JxXr-^iR^C0^C^AC3 2 1 3 
Sl/cic^. *2Cc^"TJ:^tc3HH^*4-5^:;l/% 

<DP(3HB-co-3HH) £ 76— 81^S%Sfg U/c a ffl^tftCC^ 
< S * nSBafiKfiJE^-C* ^ * U >K^r^^ £ 40 

Lxh3 HHftm* j t^%cDP(3HBr-co-3m) &7omm% 

(3-t FP^y^'fU - h) **i*';^-<D*4:6JSK 
[0 0 8 0 ]&*5. 7XP^tX-^tt'xFA440 

t**c « . ^^^>s^tictt8 mm%(o pc 3H&- 

CO-3HH) *Sffl-r&Ci^«^Stltt^ ($SB3^7-26 
5065-^£fR) . *«WCCAsC»-C«^^^>B!^:gS*ig<b 
bT96EM%COP(3HB-co-3HH) * tcMifrt ^fffi"C^) 

6ffi%f*&E)eJgigi<!: LT76-8iJfcg%CDP (3HB-c 50 



(3HB-co-3HH) ^JSE^ttSAT ff 4i/c*ffiT 
[0 08 1 ] ^^>S^IiUciS, a2CC7K 

■r«fc sterna yy** • :z- hd:7t;*i?£#t&£ 

H 1 6«"C«5P»; (3-t FP*i/^U- h - 3 - 1 
KU+y^yU-F) ftffi^tfc (P(3HB-co-3W)) £a 

^7©3HHp (3-tFP^>^'^x-h) 
eiiUj:t^^^ ( PHB-4tt«C7iPtt 
x • +tt'xfi^'Jx^r^fi^ieT-^ 
EE 3 2^iAl/cAC3 2ftt«3HHp^$5 
-t;b%cD#»; (3-t FP + v^^l/- h-3- t FP 
h-3- t FatW^/x- h ) Htc 

(P(3HB-ca-3H^-co-3HHp)) ^feSfflai^ 

[0 08 2 ] 2£>C£, AC 3 2 1 t*> AC 3 2 3ft, A 
C 3 2 1 3 &~C1tZ 3 H H p 2-8 ^U%<DP(3HB^co 
-3HV-ca-3H^)^40-67MS%SISL. OR F 1 jg{£ 

tr# 'J WJR*3« U < iXtS ftfc (313) . 
[0 0 8 3 ] Cft6©lS*a>?>. TXP^tX * + + t* 

xxr^^ffit^cim^cfi^. 

[0 0 8 4 ] tmmM4) ORF 30>t£<i£|HJ;£ 
EE3 2KK-^iUt. PCRaiar>tORF3 
«GT£*tSU ^77^^ FPET-3a ( >"<^ 
*>tt£¥) (DT7?U* ~ 5 -TfalcWALtc PCR(J 
5' -GCCATATCAGCGCACA^TCCCTGCAACrrAG-3 ' (BEWS^ 
13) -CTGGGATCCGCCCGTCCrTAAQXAOCrTC-3 ' 

(E?»JS-5fl4) ^^-ilt, 95*CT'60^\ 68*C 

^/C7'7X= K4rfl9Ci-CAHSBL21(CE3) t* ( S 

T. NB3tti«. 
[0 08 5] N B 3 ft£l00m) <D L BiSife"C30*C. 4 B$ 
[in*£#U -/V7'Pt>f^7^Ft7^yF (ipt 

u, 3 e>6c30-cr2^ig»L/c o s(**ia^»atc<*: 



(10) 



17 



«H¥ 1 0 

18 

[0086] 
[*4] 



10 8 6 8 2 



^4 ^^^>^B»0xy^;b~CoAt:K9i>-^JfcfiHt 



BL2KDE3) #c/PET-3a 
NB3 flc 



0 

1700 



[0087] iy^il/-CoAb K^^--fe*ffi#«^D 
h^-CoA 0>^ttM> <?£jgo.25m 
M) . 2IM^;KfD5Cff^Mg^fc (263nm ) *#J 
SfSCib{cJ:*)*«)/c. — ORF3iS£^*#A 

[0 0 8 8 ] fCT, xy-f;l/-CoAt K^*~£j» 
ft o/c. NB3«<DpJ®tt#>/> # *iIi# 



M) KJ:^T£>^**¥gaJSt>\ i/^b-CoAfc 
S^- h V ^ A - # y r * y K ¥ ^m^iWft^W *> 

[0089] 
t^5] 



It 5 



*]BffiNB 3 finest 



1700 
5100 



[0 09 0 ] f#6n/ctfixy^l-CoAt K^*- 

SI 6 va^0<z>JfcR 



[0 091] 
[»6] 



SAQSLEVGQKARLSKRFGAA 
HSAQSLEVGQKARLSKRPGAA 



H5) 



[0 09 2 ] C(OC tfrh. OR F 3 ^ ^;b-C o 
A b K^*-~fe*S:=i- FLTl^C t3^*BT#^:. Me 

fo, ORF3CC3-F$ti^xy^;l/-CoAt K7^ 

[0 0 9 3 ] rStt»JSOJSl£^»[tc ( S ) - 3-tFa 

(m.mms.o.2 ^ v h/mi > <!:BMbM-:3*>7s f 

7f^>y^^UtfF (NAD + ) (***?ftKo.5nM 
) ^mm^rht. xy^iz-CoAtF^^-W 

jn*t# <s) -iwssw-cftna. ml/c (s) -3 

- b FD^y7 J f 'J^-CoAtift Kny^--fe'ODff 



30& icW otNAD + «Stc ?nrNADH U > 340n 
(R) -»»SWr*n«, NADHttSfi 

[ 0 0 9 4 ] a7CC^Tct 5*c k ORF3CC=i-K3n 
^x/^;b-CoAtF7 ^ - -fe^ffl^/ci^t li, 34 
Onm (Dt^f^xy^^-C oAt h~ 7 £ - -£fcE8S 

JH]o^it5<^:^^^5ICT ^ ^^/c^, mj&<D (s) 
40 n/c 

[0 0 9 5 ] 
[*7] 



^7 l^«©340nn lC*;tf*ft*Kaab 



(S)-i^| 



1 ft/ CoAt * =y --t?" 



0.045 
0.047 
0.146 



[0 09 6 ] ZOM&frh. SSx^^-CoAt K 
MU (R) -^Sfiti^CtW^^ift^ 
fc. lot, ORF3W (R) -M^fixy^b-C 50 



[0097] 



(11) -EfBPP- 1 0- 1 08 68 2 

13 20 

£rf , m&&f^*^tsm&?L^t>$--. mm&x-^zz * to 09 8) 

>r^>Bf**^7-^^^ r iT^SI^'jiX IBWDga : 1 78 5 
rib ^r^St 5 C i »j r ;H^S1^: ^ I3*J<D§2 : 

co_3HH) *ja*<fc<-&«EDjfiBr*^-rWfflr*-S. * ffiJU©«ffl : genomic DMA 
KM : 

ATC ACC CAA CCA TCT TAT GOC CCC CTG TTC GAG GCC CTG CCC CAC TAC 48 
Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

15 10 15 

AAT GAC AAG CTG CTG GCC ATG GCC AAG GCC CAG ACA GAG CGC ACC GCC 96 
Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arq Thr Ala 

20 25 30 

CAG GCG CTG CTG CAG ACC AAT CTG GAC GAT CTG CGC CAG CTG CTG CAG 144 
Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

CAG CGC AGC CAG CAA CCC TGG CAG CTG ATC CAG GCC CAG ATG AAC TGG 192 
Gin Gly Ser Gin Gin Pro Trp Gin Leu lie Gin Ala Gin Met Asn Trp 

50 55 60 

TGG CAG GAT CAG CTC AAG CTG ATG CAG CAC ACC CTG CTC AAA AGC GCA 240 
Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

GCC CAG CCG AGC GAG CCG CTG ATC ACC CCG GAG CGC AGC GAT CGC CCC 288 
Gly Gin Pro Ser Glu Pro Val He Thr Pro Glu Arq Ser Asp Arq Arq 

85 90 95 

TTC AAG GCC GAG GCC TGG AGC GAA CAA CCC ATC TAT GAC TAC CTC AAG 336 
Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro lie Tyr Asp Tyr Leu Lys 

100 105 110 

CAG TCC TAC CTG CTC ACC GCC AGG CAC CTG CTG GCC TCG CTG GAT GCC 384 
Gin Ser Tyr Leu Leu Thr Ala Arq His Leu Leu Ala Ser Val Asp Ala 

115 120 125 

CTG GAG CGC CTC CCC CAG AAG AGC CGG GAG CGG CTG CGT TIC TTC ACC 432 
Leu Glu Gly Val Pro Gin Lys Ser Arq Glu Arq Leu Arq Phe Phe Thr 

130 135 140 

CGC CAG TAC GTC AAC GCC ATG GCC CCC AGC AAC TTC CTG GCC ACC AAC 480 
Arq Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

CCC GAG CTG CTC AAG CTG ACC CTG GAG TCC GAC GCC CAG AAC CTG CTG 528 
Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

CGC GGA CTG GCC CTC TTG GCC GAG GAT CTG GAG CGC AGC GCC GAT CAG 576 
Arq Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arq Ser Ala Asp Gin 

180 185 190 

CTC AAC ATC CGC CTG ACC GAC GAA TCC GCC TTC GAG CTC CGG CGG GAT 624 
Leu Asn Tie Arq Leu Thr Asp Glu Ser Ala Phe Glu Leu Gly Arq Asp 

195 200 205 

CTG GCC CTG ACC CCG GCC CGG CTG GTG CAG CGC ACC GAG CTC TAT GAG 672 
Leu Ala Leu Thr Pro Gly Arq Val Val Gin Arq Thr Glu Leu Tyr Glu 



(12) *SKPP 1 0- 1 08 6 8 2 

21 22 
210 215 220 

CTC ATT CAC TAC ACC CCG ACT ACC GAG ACG GTG GGC AAG ACA CCT GTG 720 
Leu lie Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

CTG ATA GTG CCG CCC TTC ATC AAC AAG TAC TAC ATC ATG GAC ATG CGG 768 
Leu He Val Pro Pro Fhe He Asn Lys Tyr Tyr He Met Asp Met Arq 

245 250 255 

CCC CAG AAC TCC CTG CTC GCC TGG CTG GTC GCC CAG GGC CAG ACG GTA 816 
Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

TTC ATG ATC TCC TGG CGC AAC CCG GGC GTG GCC CAG GCC CAA ATC CAT 864 
Fhe Met He Ser Trp Arq Asn Pro Gly Val Ala Gin Ala Gin He Asp 

275 280 285 

CTC GAC GAC TAC GTG GTG GAT GGC GTC ATC GCC GCC CTG GAC GGC GTG 912 
Leu Asp Asp Tyr Val Val Asp Gly Val He Ala Ala Leu Asp Gly Val 

290 295 300 

CAC GCC GCC ACC GGC GAG CGG GAG GTG CAC GGC ATC GGC TAC TGC ATC 960 
Glu Ala Ala Thr Gly Glu Arq Glu Val His Gly He Gly Tyr Cys He 
305 310 315 320 

GGC GGC ACC GCC CTG TCG CTC GCC ATG GGC TGG -CTG GCG GCG CGG CGC 1008 
Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arq 

325 330 335 

CAG AAG CAG CGG GTG CGC ACC GCC ACC CTG TTC ACT ACC CTG CTG GAC 1056 
Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Phe Thr Thr Leu Leu Asp 

340 345 350 

TTC TCC CAG CCC GGG GAG CTT GGC ATC TTC ATC CAC GAG CCC ATC ATA 1104 
Fhe Ser Gin Pro Gly Glu Leu Gly He Phe He His Glu Pro He He 

355 360 365 

GCG GCG CTC GAG GCG CAA AAT GAG GCC AAG GGC ATC ATG GAC GGG CGC 1152 
Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arq 

370 375 380 

CAG CTG GCG GTC TCC TTC AGC CTG CTG CGG GAG AAC AGC CTC TAC TGG 1200 
Gin Leu Ala Val Ser Fhe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 395 400 

AAC TAC TAC ATC GAC AGC TAC CTC AAG GOT CAG AGC CCG GTG GCC TTC 1248 
Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

GAT CTG CTG CAC TGG AAC AGC GAC AGC ACC AAT GTG GCG GCC AAG ACC 1296 
Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Ihr 

420 42 5 430 

CAC AAC AGC CTG CTG CGC CCT CTC TAC CTG GAG AAC CAG CTG GTG AAG 1344 
His Asn Ser Leu Leu Arq Arq Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

GGG GAG CTC AAG ATC CGC AAC ACC CGC ATC GAT CTC GGC AAG GTG AAG 1392 
Gly Glu Leu Lys He Arq Asn Thr Arq He Asp Leu Gly Lys Val Lys 

450 455 460 

ACC CCT GTG CrC CTG GTG TCG GCG GTG GAC CAT CAC ATC CCC CTC TGG 1440 
Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

CAG GGC ACC TGG CAG GGC ATG AAC CTG TTT GGC GGG GAG CAG CGC TTC 1488 



(13) ftm^ 1 0- 1 08 68 2 

23 24 
Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arq Phe 

485 490 495 

CTC CTG GCG GAG TCC GGC OVC ATC GCC GGC ATC ATC AAC CCG CCG GCC 1536 
Leu Leu Ala Glu Ser Gly His lie Ala Gly lie lie Asn Pro Pro Ala 

500 505 510 

GCC AfiC AAG TAC GGC TTC TGG CAC AAC GGG GCC GAG GCC GAG AGC CCG 1584 
Ala Asn Lys Tyr Gly Phe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 525 

CAG AGC TGG CTG GCA GCG GCG ACG CAC CAG GGC GGC TCC TGG TGG CCC 1632 
Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

CAG ATG ATG GGC TTT ATC CAG AAC CGT GAC CAA GGG TCA GAG CCC GTC 1680 
Glu Met Met Gly Phe lie Gin Asn Arq Asp Glu Gly Ser Glu Pro Val 
545 550 555 • 560 

CCC GCG CGG GTC CCG GAG GAA GGG CTG GCC CCC GCC CCC GGC CAC TAT 1728 
Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

GTC A/£ GTG CGG CTC AAC CCC CTG TTT GCC TGC CCA ACA GAG GAG CAC 1776 
Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 

580 . 585 590 

GCC GCA TGA 1785 
Ala Ala 

[0 09 9] SB^'JS^ : 2 * h *P^~ : itSM* 

ffi?y<Dfi3 : 5 9 4 mixomm : 

IEW<Z>Sg : >>K * 

kw : 

Met Ser Gin Pro Ser Tyr Gly Pro Leu Phe Glu Ala Leu Ala His Tyr 

15 10 15 

Asn Asp Lys Leu Leu Ala Met Ala Lys Ala Gin Thr Glu Arq Thr Ala 

20 25 30 

Gin Ala Leu Leu Gin Thr Asn Leu Asp Asp Leu Gly Gin Val Leu Glu 

35 40 45 

Gin Gly Ser Gin Gin Pro Trp Gin Leu lie Gin Ala Gin Met Asn Trp 

50 55 60 

Trp Gin Asp Gin Leu Lys Leu Met Gin His Thr Leu Leu Lys Ser Ala 
65 70 75 80 

Gly Gin Pro Ser Glu Pro Val lie Thr Pro Glu Arq Ser Asp Arq Arq 

85 90 95 

Phe Lys Ala Glu Ala Trp Ser Glu Gin Pro lie Tyr Asp Tyr Leu Lys 

100 105 110 

Gin Ser Tyr Leu Leu Thr Ala Arq His Leu Leu Ala Ser Val Asp Ala 

115 120 12 5 

Leu Glu Gly Val Pro Gin Lys Ser Arq Glu Arq Leu Arq Phe Phe Thr 

130 135 140 

Arq Gin Tyr Val Asn Ala Met Ala Pro Ser Asn Phe Leu Ala Thr Asn 
145 150 155 160 

Pro Glu Leu Leu Lys Leu Thr Leu Glu Ser Asp Gly Gin Asn Leu Val 

165 170 175 

Arq Gly Leu Ala Leu Leu Ala Glu Asp Leu Glu Arq Ser Ala Asp Gin 
180 185 190 





(14) 



1 0- 1 08 68 2 



25 



26 



Leu Asn He Arq Leu Thr Asp Glu Ser Ala Fhe Glu Leu Gly Arq Asp 

195 200 205 

Leu Ala Leu Thr Pro Gly Arq Val Val Gin Arq Thr Glu Leu Tyr Glu 

210 215 220 

Leu He Gin Tyr Ser Pro Thr Thr Glu Thr Val Gly Lys Thr Pro Val 
225 230 235 240 

Leu lie Val Pro Pro Fhe He Asn Lys Tyr Tyr He Met Asp Met Arq 

245 250 255 

Pro Gin Asn Ser Leu Val Ala Trp Leu Val Ala Gin Gly Gin Thr Val 

260 265 270 

Phe Met lie Ser Trp Arq Asn Pro Gly Val Ala Gin Ala Gin lie Asp 

275 280 285 

Leu Asp Asp Tyr Val Val Asp Gly Val lie Ala Ala Leu Asp Gly Val 

290 295 300 

Glu Ala Ala Thr Gly Glu Arq Glu Val His Gly lie Gly Tyr Cys He 
305 310 315 320 

Gly Gly Thr Ala Leu Ser Leu Ala Met Gly Trp Leu Ala Ala Arq Arq 

325 330 335 

Gin Lys Gin Arq Val Arq Thr Ala Thr Leu Fhe Thr Thr Leu Leu Asp 

340 345 350 

Phe Ser Gin Pro Gly Glu Leu Gly lie Phe lie His Glu Pro He He 

355 360 365 

Ala Ala Leu Glu Ala Gin Asn Glu Ala Lys Gly He Met Asp Gly Arq 

370 375 380 

Gin Leu Ala Val Ser Fhe Ser Leu Leu Arq Glu Asn Ser Leu Tyr Trp 
385 390 395 400 

Asn Tyr Tyr He Asp Ser Tyr Leu Lys Gly Gin Ser Pro Val Ala Phe 

405 410 415 

Asp Leu Leu His Trp Asn Ser Asp Ser Thr Asn Val Ala Gly Lys Thr 

420 42 5 430 

His Asn Ser Leu Leu Arq Arq Leu Tyr Leu Glu Asn Gin Leu Val Lys 

435 440 445 

Gly Glu Leu Lys He Arq Asn Thr Arq He Asp Leu Gly Lys Val Lys 

450 455 460 

Thr Pro Val Leu Leu Val Ser Ala Val Asp Asp His He Ala Leu Trp 
465 470 475 480 

Gin Gly Thr Trp Gin Gly Met Lys Leu Phe Gly Gly Glu Gin Arq Fhe 

485 490 495 

Leu Leu Ala Glu Ser Gly His He Ala Gly He He Asn Pro Pro Ala 

500 505 510 

Ala Asn Lys Tyr Gly Fhe Trp His Asn Gly Ala Glu Ala Glu Ser Pro 

515 520 52 5 

Glu Ser Trp Leu Ala Gly Ala Thr His Gin Gly Gly Ser Trp Trp Pro 

530 535 540 

Glu Met Met Gly Phe He Gin Asn Arq Asp Glu Gly Ser Glu Pro Val 
545 550 555 560 

Pro Ala Arq Val Pro Glu Glu Gly Leu Ala Pro Ala Pro Gly His Tyr 

565 570 575 

Val Lys Val Arq Leu Asn Pro Val Phe Ala Cys Pro Thr Glu Glu Asp 



580 



585 



590 
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Ala Ala 
[0100] g2?ij#-5f : 3 
SS*J<Dg£ : 3 54 

i^U : 

ATG ATC AAT ATC 
Met Met Asn Met 
1 

TTC GOC GCC CCC 
Ph e Ala 
Gin Leu 



^P3¥ 10-10868 2 
28 



* 



EJUOSSS : qenonic DMA. 



GAC GTC 
Asp val 
5 

arc acq 

A 1 a 
Leu 



G A A 
TCC 
G 1 u 
Ser 



CTG 
AGC 
Leu 
Ser 



AGC 
CTG 
Ser 
Leu 
6 5 

TCC 
AAG 
S e r 
Ly s 

9 0 
CAG 
ACC 
G 1 n 
Th r 



(0101] ffi?U#-*t : 4 
ffiyiJ<Dfi$ : 1 1 7 



CAG 
GCC 
G 1 n 
A I a 



GGC 
A AG 
G I y 
Lys 
50 

CTG 
GAG 
Leu 
G 1 u 

7 5 
CGC 
CTG 
Arg 
Leu 



TTC 
GCA 
Ph e 
A 1 a 



CTG 
A AC 
Leu 
Asn 
3 5 

CTC 
GTG 
Leu 
V a 1 

6 0 
GCG 
ACC 
A 1 a 
Th r 



AAG 
G AC 
Lys 
Asp 



Ser Thr 



ATC AAG 
He Lys 

CGC TAC 
Pro 
A 1 a 
2 0 

ACC 
GCC 
Th r 
A 1 a 



GA A 
GGC 
G ! u 
G 1 y 
1 0 0 



AGC ACG GGC AAG 



G 1 y Lys 
1 1 5 



AGC TTT 
Ser Phe 
10 

AAC CAG 

Leu 

Ser 

30 
CGG 
TAC 
Arg 
T y r 



48 



4 5 

AAC CAG 

CAG GAC 

Asn Gin 

Gin Asp 



GCC CTG 

GCC AGC 

Ala Leu 

Ala Ser 



CAG ATG CTG 
AGC GCC CTC 
Gin Met Leu 
Ser Ala Leu 
8 5 



GAG 
ATC 
G 1 u 
I 1 e 

1 1 0 

GCC 

A 1 a 



ACC CAC CAC ATG CAA GGC 
Thr Glu Gin Met Gin Gly 
15 

CTG CTG GCC AGC AAC ATC 9 6 
Thr Arg Tyr Asn 
Asn lie 



TTG 
GCC 
Leu 
A I a 



TTG 
ACC 
Leu 
Th r 



GGC 
CAG 
G 1 y 
G 1 n 
7 0 

GAT 
GGC 
Asp 
G 1 y 

9 5 
CTG 
AAG 
Leu 
Lys 



TGA 



2 5 

CAG CTG GCC 
GA A 144 

Gin Leu Ala 
G 1 u 

4 0 

CAG GCC GTG 
CAG 1 9 2 

Gin Ala Val 
G 1 n 
5 5 

ACA GTG CAA 
CTC 2 4 0 

Thr Val Gin 
Leu 

8 0 

GAC ATC CAG 
CAG 288 
Asp lie Gin 
G 1 n 



GAT GTC CTG 
AAA 336 
Asp Val Leu 



Lys 



1 0 5 



3 54 



50 



% 



(16) 



29 
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30 



Met 
Ph e 
1 

1 0 
Ph e 
G 1 n 



G 1 u 

S e r 



Leu 
S e r 



S e r 
Leu 

6 5 

S e r 

L y s 

9 0 

G 1 n 

Th r 



[oio2] &&m^ : 5 

K?'J<7>fi£ : 4 0 5 



Met 
Th r 



A 1 a 
Leu 



G 1 n 
A 1 a 



G 1 y 
L y s 
5 0 

Leu 
G 1 u 

7 5 
Ar g 
Leu 



Phe 
A 1 a 



S e r Th r 



A s n 
G 1 u 



A 1 a 
Leu 



Leu 
A s n 
3 5 

Leu 
Va 1 

6 0 
A 1 a 
Th r 



G 1 n 
S e r 



L y s 
Asp 



G I y 
1 1 5 



Met Asp Val lie Lys Ser 

Gin Met Gin Gly 

5 

1 5 

Pro Leu Thr Arg Tyr Asn 

Ala Ser Asn lie 



2 0 



3 0 



4 0 



4 5 



7 0 



8 0 



8 5 



9 5 



1 0 0 

1 1 0 

Lys Ala 



IB?U<D«£g : genomic DNA 



2 5 



Thr Arg Leu Gin Leu Ala 
Ala Tyr Ala Glu 



Asn Gin Leu Gin Ala Val 
Gin Asp Thr Gin 

5 5 

Ala Leu Gly Thr Val Gin 
Ala Ser Gin Leu 



Met Leu Asp Asp lie Gin 
Ala Leu Gly Gin 



Glu Glu Leu Asp Val Leu 
Gly lie Lys Lys 



1 0 5 



: 


















ATG 


AGC 


GC A 


C A A 


TCC 


CTG 


G A A 


GTA 


GGC 


CAG 


A AG 


GCC 


CGT 


CTC 


AGC 


A AG 




4 8 


Me t 


Ser 


A I a 


G 1 n 


Ser 


Leu 


G 1 u 


Va 1 


G 1 y 


G 1 n 


Lys 


A 1 a 


Arg 


Leu 


Ser 


Lys 






1 








5 










1 0 










1 5 








CGG 


TTC 


GGG 


GCG 


GCG 


GAG 


GTA 


GCC 


GCC 


TTC 


GCC 


GCG 


CTC 


TCG 


GAG 


GAC 




9 6 


Arg 


Phe 


G 1 y 


A I a 


A 1 a 


G 1 u 


Va 1 


A I a 


A 1 a 


Phe 


A 1 a 


A 1 a 


Leu 
2 0 


Ser 
3 0 


G I u 


Asp 




2 5 


TTC 


A AC 


CCC 


CTG 


CAC 


CTG 


GAC 


CCG 


GCC 


TTC 


GCC 


GCC 


ACC 


ACG 


GCG 


TTC 




1 4 4 


Phe 


Asn 


Pro 


Leu 


H i s 


Leu 


Asp 


Pro 


A 1 a 



51 

Phe Ala 



GAG CGG 
CTC GCC 
G 1 u Arg 
Leu Ala 
50 



CTG 
GGG 
Leu 
G 1 y 
6 5 

AGC 
GTC 
S e r 
Va 1 

9 0 
GAG 
GAC 
G 1 u 
Asp 



CTG 
AGC 
Leu 
Ser 

7 5 
CTC 
GGG 
Leu 
G 1 y 



GTG 
A A G 
Va 1 
L y s 



ACC ACC 

GCC CTC 

Th r Thr 

Ala Leu 



A 1 a 



6 



Va i 
1 3 0 



[oio3] 

mt\<DE: 2 : 1 3 4 

Me t 
G 1 n 
1 

1 0 
Arg 
Phe 



A I a 

3 5 

CCC 
AGC 
Pro 
Ser 

6 0 
GGC 
ATC 
G 1 y 
! 1 e 



AGC 
GAC 
Ser 
Asp 



GAG 
CCC 
G 1 u 
Pro 



CGC 
GCC 
Arg 
A 1 a 
1 1 5 



GCC GTG GTC 



(17) 



Thr Thr Ala Phe 
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32 



4 0 



4 5 
ATA 
CTC 
I 1 e 
Leu 



CAG 
TAT 
G 1 n 
T y r 



TTC 
GAG 
Phe 
G 1 u 



GTG 
ATC 
Va 1 
I 1 e 
1 0 0 

ATC 
GTG 
I 1 e 
Va 1 

1 2 5 
A AG 



GTC 
TTC 
V a 1 
Phe 



CAG 
CTG 
G 1 n 
Leu 



A AG 
GTG 
L y s 
V a 1 
8 5 

ACC 
GCC 
Thr 
A 1 a 



CAC 
TCC 
H i s 
Ser 



TTG 
GGT 
Leu 
G 1 y 
7 0 

CTG 
ACG 
Leu 
Th r 

9 5 
GCC 
ACC 
A 1 a 
Th r 



GGC ATG CTG 
GGG 1 9 2 

Gly Met Leu 
G I y 
5 5 

CCG GGC A A G 
C AA 2 4 0 

Pro Gly Lys 
G 1 n 

8 0 

CCG GTC TTT 
GCC 2 8 8 

Pro Val Phe 
A 1 a 



CTT CGC GAG 
CTG 3 3 6 

Leu Arg Glu 



Leu 



1 0 5 



1 1 0 

TTC ACC 

ACG GGG 

Phe Thr 

Thr Gly 



CAA GGC GGC 
G AA 3 8 4 

Gin Gly Gly 
G 1 u 



I 2 0 



CTG CCT T A A 



4 0 5 



Val Lys Leu Pro 



Ser 
Lys 



Phe 
A 1 a 



Phe A s n 



*40 



Ala Gin Ser Leu Glu Val Gly 

Ala Arg Leu Ser Lys 
5 

1 5 

Gly Ala Ala Glu Val Ala Ala 

Ala Leu Ser Glu Asp 

2 0 2 5 

3 0 

Pro Leu His Leu Asp Pro Ala 



« 



(18) 
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ftm^ 10-108682 
34 



Ph 




A 


1 




A 


1 


3 


T h 


r 


Th r 


A 1 a 


Phe 


















3 


5 












4 0 




















4 


5 












G 1 
\j i 


1 1 


A 


j- 


& 


p 




Q 


] ] 




V a 1 


H i s 


G 1 v 


Met 


Leu 


L e 




A 


I 




s 




J* 


L e 


y 


Phe 


S e r 


G 1 v 












<j 


o 
















5 5 


















R 


n 

\J 
















T p» 


u 


I 

Li 


t; 


1 1 


\J 


1 
I 


\r 
J 


G 1 


n 
i i 


G 1 n 


L 6 U 


p rn 
i l \j 


G 1 v 


1—4 J o 


ri i 

VJT 1 


y 


Q 

o 


G 


r 
i 


1 

i 


1 

i 




T v 




L 6 U 


G 1 v 


G 1 n 
vjr i li 






R 






















7 0 














/ 


D 
















o U 






S e 


r 


L 


e 


U 


s 


e 


r 


Ph 


e 


L y s 


Leu 


Pro 


Va 1 


Phe 


Va 


1 


G 


1 


y 


A 


s 


P 


G I 


u 


Va 1 


Th r 


A 1 a 


























8 5 










9 


0 




















9 5 








G 1 


u 


V 


a 


l 


G 


1 


u 


Va 


1 


Th r 


A 1 a 


Leu 


Ar g 


G 1 u 


A s 


P 


L 


y 


s 


P 


r 


o 


I I 


e 


A 1 a 


Th r 


Leu 






















1 0 


0 










1 0 5 



1 1 0 



Th r 
A I a 



A 1 a 



Th r 
Leu 



Va 1 
1 3 0 



[0104] g^J#^ : 7 
%m<D&2 : 2 7 

: 

CCSCCSTGGA TCAAYAAGTW YTAYATC 
[0105] EM*^ : 8 

mpkomz : 2 7 

gS*J<D§* : Sit 

g^'J : 

SAGCCASGCS GTCCARTCSG GCCACCA 
[0106] ge^J#^ : 9 
%m(D&2 : 3 1 8 7 

%m<Dm : mm 
mo®. : 

h^p^- : mm 

1£$A<DWM : qencmic DMA 
g^J : 

AGATCTGGAC CGGGGTGCTG 
GCACCAGGGC GAGA0QTTC 
CACCGCGGCG CCGGTGCGCC 
CCCCTCCCTC GACGOGCCTC 
TTTACACCAA ACCGCATTTG 
ACACGTAAAC AGGGATGACA 
CTGTTCTGCC GAACTGGAGA 



A 


r 




1 1 


e 


Phe 


Th 


r Gin 


G 1 y G 1 y 


A 


1 


a 


Va 


1 


Th r 


G I 


y G 1 u 




1 


1 


5 












1 2 0 








1 2 


5 










V 


a 


1 


Ly 


s 


Leu 


P r 


o 














*#j 
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27 



ftmtm.r^ : ens 

&1±&M : 384.. 734 

mm^m.t%^ : cds 

40 : 830. .2611 



GCCTGGGCCA CGCCGGCGAG GGCCAGGGCG GAGCAACCGA 
ATCGGGATTC CrTGGCAGTC TGAATGACGT GCCAGCCTAT 
GAGGGCGCGC CGGACCCAGf GCGTCACCTC TCGTCT GATC 
GCTGACAAAA AAATTCAAAC AGAAATTAAC ATTTATGTCA 
GTTGCAGAAT GCTCAAACGT GTCTTTGAAC AGAGCAAGCA 
TGCAGTACCC GTAAGAAGGG CCGATTGGCC CACAACAACA 
CCG ATG ATG AAT ATG GAC GIG ATC AAG AGC 
Met Met Asn Met Asp Val He Lys Ser 



60 
120 
180 
240 
300 
360 
410 



C19) *£P8¥ 1 0- 1 08 68 2 

35 36 
1 5 

TTT ACC GAG CAC ATC CAA GGC TTC GCC CCC CCC CTC ACC CGC TAG AAG 458 
Fhe Thr Glu Gin Met Gin Gly Phe Ala Ala Pro Leu Thr Arp Tyr Asn 
10 15 20 25 

CAG CTG CTG GCC AGC AAC ATC GAA CAG CTG ACC CGG TTG CAG CTG GCC 506 
Gin Leu Leu Ala Ser Asn He Glu Gin Leu Thr Arp Leu Gin Leu Ala 

30 35 40 

TCC GCC AAC GCC TAC GCC GAA CTG GGC CTC AAC CAC TTG CAG GCC CTG 554 
Ser Ala Asn Ala Tyr Ala Glu Leu Gly Leu Asn Gin Leu Gin Ala Val 

45 50 55 

AGC AAG GTG CAG GAC ACC CAG AGC CTC GCG GCC CTG GGC ACA CTG CAA 602 
Ser Lys Val Gin Asp Thr Gin Ser Leu Ala Ala Leu Gly Thr Val Gin 

60 65 70 

CTG GAG ACC GCC AGC CAG CTC TCC CGC CAG ATC CTG GAT GAC ATC CAG 650 
Leu Glu Thr Ala Ser Gin Leu Ser Arp Gin Met Leu Asp Asp lie Gin 

75 80 85 

AAG CTG AGC GCC CTC GGC CAG CAG TTC AAG GAA GAG CTG GAT GTC CTG 698 
Lys Leu Ser Ala Leu Gly Gin Gin Phe Lys Glu Glu Leu Asp Val Leu 
90 95 100 105 

ACC GCA GAC GGC ATC AAG AAA AGC ACG GGC AAG GCC TGATAACCCC 744 
Thr Ala Asp Gly lie Lys Lys Ser Thr Gly Lys Ala 

HO 115 
TCGCTCCCCG TTCGGGCAGC CACATCTCCC CATGACTCGA CGCTACGGGC TAGTT CCCGC 804 
CTCGGGTGTG GGTGAAGGAG AGCAC ATG AGC CAA CCA TCT TAT GGC CCG CTG 856 

Met Ser Gin Pro Ser Tyr Gly Pro Leu 
1 5 

TTC GAG GCC CTG GCC CAC TAC AAT GAC AAG CTG CTG GCC ATG GCC AAG 904 
Phe Glu Ala Leu Ala His Tyr Asn Asp Lys Leu Leu Ala Met Ala Lys 
10 15 20 2 5 

GCC CAG ACA GAG CGC ACC GCC CAG GCG CTG CTG CAG ACC AAT CTG GAC 952 
Ala Gin Thr Glu Arp Thr Ala Gin Ala Leu Leu Gin Thr Asn Leu Asp 

30 35 40 

GAT CTG GGC CAG GTG CTG GAG CAG GGC AGC CAG CAA CCC TGG CAG CTG 1000 
Asp Leu Gly Gin Val Leu Glu Gin Gly Ser Gin Gin Pro Trp Gin Leu 

45 50 55 

ATC CAG GCC CAG ATG AAC TGG TGG CAG GAT CAG CTC AAG CTG ATG CAG 1048 
He Gin Ala Gin Met Asn Trp Trp Gin Asp Gin Leu Lys Leu Met Gin 

60 65 70 

CAC ACC CTG CTC AAA AGC GCA GGC CAG CCG AGC GAG CCG GTG ATC ACC 1096 
His Thr Leu Leu Lys Ser Ala Gly Gin Pro Ser Glu Pro Val lie Thr 

75 80 85 

CCG GAG CGC AGC GAT CGC CGC TTC AAG GCC GAG GCC TGG AGC GAA CAA 1144 
Pro Glu Arp Ser Asp Arp Arp Phe Lys Ala Glu Ala Trp Ser Glu Gin 
90 95 100 105 

CCC ATC TAT GAC TAC CTC AAG CAG TCC TAC CTG CTC ACC GCC ACG CAC 1192 
Pro lie Tyr Asp Tyr Leu Lys Gin Ser Tyr Leu Leu Thr Ala Arp His 

110 115 120 

CTG CTG GCC TCG GTG GAT GCC CTG GAG GGC GTC CCC CAG AAG AGC CGG 1240 
Leu Leu Ala Ser Val Asp Ala Leu Glu Gly Val Pro Gin Lys Ser Arp 
12 5 130 135 



(20) 1 0- 1 0868 2 

37 38 
CAG COG CTG CGT TTC TTC ACC CGC CAG TAC GIG AAC GCC ATG GCC CCC 1288 
Glu Arq Leu Arq Phe Ftie Thr Arq Gin Tyr Val Asn Ala Met Ala Pro 

140 145 150 

AGC AAC TTG CTG GCC ACC AAC CCC GAG CTG CTC AAG CTG ACC CTG CAG 1336 
Ser Asn Phe Leu Ala Thr Asn Pro Glu Leu Leu Lys Leu Thr Leu Glu 

155 160 165 

TCC GAC CGC CAG AAC CTG CTG CGC GGA CTG GCC CTC TTG GCC GAG GAT 1384 
Ser Asp Gly Gin Asn Leu Val Arq Gly Leu Ala Leu Leu Ala Glu Asp 
170 175 180 185 

CTG GAG CGC AGC GCC GAT CAG CTC AAC ATC CGC CTG ACC GAC GAA TCC 1432 
Leu Glu Arq Ser Ala Asp Gin Leu Asn He Arq Leu Thr Asp Glu Ser 

190 195 200 

GCC TTC GAG CTC GGG CGG GAT CTG GCC CTG ACC CCG GCC CGC CTG CTG 1480 
Ala Phe Glu Leu Gly Arq Asp Leu Ala Leu Thr Pro Gly Arq Val Val 

205 210 215 

CAG CGC ACC GAG CTC TAT GAG CTC ATT CAG TAC AGC CCG ACT ACC GAG 1528 
Gin Arq Thr Glu Leu Tyr Glu Leu He Gin Tyr Ser Pro Thr Thr Glu 

220 225 230 

ACC CTG GGC AAG ACA CCT GTG CTG ATA CTG CCC CCC TTC ATC AAC AAG 1576 
Thr Val Gly Lys Thr Pro Val Leu He Val Pro Pro Phe lie Asn Lys 

235 240 245 

TAC TAC ATC ATG GAC ATG CGG CCC CAG AAC TCC CTG CTC GCC TGG CTG 1624 
Tyr Tyr He Met Asp Met Arq Pro Gin Asn Ser Leu Val Ala Trp Leu 
250 255 260 265 

CTC GCC CAG GGC CAG ACC GTA TTC ATG ATC TCC TGG CGC AAC CCG GGC 1672 
Val Ala Gin Gly Gin Thr Val Phe Met He Ser Trp Arq Asn Pro Gly 

270 275 280 

CTG GCC CAG GCC CAA ATC GAT CTC GAC GAC TAC GTG CTG GAT GGC CTC 1720 
Val Ala Gin Ala Gin He Asp Leu Asp Asp Tyr Val Val Asp Gly Val 

285 290 295 

ATC GCC GCC CTG GAC GGC GTG GAG GCC GCC ACC GGC GAG CGG GAG CTG 1768 
He Ala Ala Leu Asp Gly Val Glu Ala Ala Thr Gly Glu Arq Glu Val 

300 305 310 

GAC GGC ATC GGC TAC TCC ATC GGC GGC ACC GCC CTG TCG CTC GCC ATG 1816 
His Gly He Gly Tyr Cys He Gly Gly Thr Ala Leu Ser Leu Ala Met 

315 320 325 

GGC TGG CTG GCG GCC CGG CGC CAG AAG CAG CGG GTG CGC ACC GCC ACC 1864 
Gly Trp Leu Ala Ala Arq Arq Gin Lys Gin Arq Val Arq Thr Ala Thr 
330 335 340 345 

CTG TTC ACT ACC CTG CTG GAC TTC TCC CAG CCC GGG GAG CTT GGC ATC 1912 
Leu Phe Thr Thr Leu Leu Asp Phe Ser Gin Pro Gly Glu Leu Gly He 

350 355 360 

TTC ATC CAC GAG CCC ATC ATA GCG CCG CTC GAG GCG CAA AAT GAG GCC 1960 
Phe He His Glu Pro lie He Ala Ala Leu Glu Ala Gin Asn Glu Ala 

365 370 375 

AAG GGC ATC ATG GAC GGG CGC CAG CTG GCG CTC TCC TTC AGC CTG CTG 2008 
Lys Gly He Met Asp Gly Arq Gin Leu Ala Val Ser Phe Ser Leu Leu 

380 385 390 

CGG GAG AAC AGC CTC TAC TGG AAC TAC TAC ATC GAC AGC TAC CTC AAG 2056 
Arq Glu Asn Ser Leu Tyr Trp Asn Tyr Tyr He Asp Ser Tyr Leu Lys 



(21) *J|§¥ 1 0- 1 08 68 2 

39 40 
395 400 405 

GGT CAG AOC CCC CTG OCC TTC GAT CTG CTG CAC TGG AAC AGC GAC AGC 2104 
Gly Gin Ser Pro Val Ala Phe Asp Leu Leu His Trp Asn Ser Asp Ser 
410 415 " 420 425 

ACC AAT GTG GCG GGC AAG ACC CAC AAC AGC CTG CTG CGC CGT CTC TAC 2152 
Thr Asn Val Ala Gly Lys Thr His Asn Ser Leu Leu Arg Arg Leu Tyr 

430 435 440 

CTG CAC AAC CAG CTG GTG AAG GGG GAG CTC MG ATC CGC AAC ACC CGC 2200 
Leu Glu Asn Gin Leu Val Lys Gly Glu Leu Lys lie Arg Asn Thr Arg 

445 450 455 

ATC GAT CTC GGC AAG GTG AAG ACC CCT GTG CTG CTG GTG TCG GCG GTG 2248 
lie Asp Leu Gly Lys Val Lys Thr Pro Val Leu Leu Val Ser Ala Val 

460 465 470 

CAC GAT CAC ATC GCC CTC TGG CAG GGC ACC TGG CAG GGC ATG AAG CTG 2296 
Asp Asp His lie Ala Leu Trp Gin Gly Thr Trp Gin Gly Met Lys Leu 

475 480 485 

TTT GGC GGG GAG CAG CGC TTC CTC CTG GCG GAG TCC GGC CAC ATC GCC 2344 
Phe Gly Gly Glu Gin Arg Phe Leu Leu Ala Glu Ser Gly His He Ala 
490 495 500 505 

GGC ATC ATC AAC CCG CCG GCC GCC AAC AAG TAC GGC TTC TGG CAC AAC 2392 
Gly He lie Asn Pro Pro Ala Ala Asn Lys Tyr Gly Phe Trp His Asn 

510 515 520 

GGG GCC GAG GCC GAG AGC CCG GAG AGC TGG CTG GCA GGG GCG ACG CAC 2440 
Gly Ala Glu Ala Glu Ser Pro Glu Ser Trp Leu Ala Gly Ala Thr His 

52 5 530 535 

CAG GGC GGC TCC TGG TGG CCC GAG ATG ATG GGC TTT ATC CAG AAC CCT 2488 
Gin Gly Gly Ser Trp Trp Pro Glu Met Met Gly Phe He Gin Asn Arg 

540 545 550 

GAC GAA GGG TCA GAG CCC CTC CCC GCG CGG CTC CCG GAG GAA GGG CTG 2536 
Asp Glu Gly Ser Glu Pro Val Pro Ala Arg Val Pro Glu Glu Gly Leu 

555 560 565 

GCC CCC GCC CCC GGC CAC TAT CTC AAG GTG CGG CTC AAC CCC CTG TTT 2584 
Ala Pro Ala Pro Gly His Tyr Val Lys Val Arg Leu Asn Pro Val Phe 
570 575 580 585 

GCC TCC CCA ACA GAG GAG GAC GCC GCA TGAGCGCACA ATCCCTGGAA 2631 
Ala Cys Pro Thr Glu Glu Asp Ala Ala 
590 

GTAGGCCAGA AGGCCCGTCT CAGCAAGCGG TTCGGGGCGG CGGAGGTAGC CGCCTTCGCC 2691 
GCGCTCTCGG AGGACTTCAA CCCCCTGCAC CTGGACCCGG CCTTCGCCGC CACCACGGCG 2751 
TTCGAGCGGC CCATAGTCCA CGGCATGCTG CTCGCCAGCC TCTTCTCCGG GCTGCTGGGC 2811 
CAGCACTTGC CGGGCAAGGG GAGCATCTAT CTGGGTCAAA GCCTCAGCTT CAAGCTGCCG 2871 
CTCTTTGTCG GGGACGAGGT GACGGCCGAG GTGGAGGTGA CCGCCCTTCG CGAGGACAAG 2931 
CCCATCGCCA CCCTGACCAC CCCCATCTTC ACCCAAGGCG GCGCCCTCGC CGTGACGGGG 2991 
GAAGCCGTGG TCAAGCTGCC TTAAGCACCG GCGGCACGCA GGCACAATCA GCCCGGCCCC 3051 
TGCCGGGCTG ATTGTTCTCC CCCGCTCCGC TTGCCCCCTT TTTCGGGGCA ATTTGGCCCA 3111 
GGCCCTTTCC CTGCCCCGCC TAACTGCCTA AAATGGCCGC CCTGCCCTCT AGGCATTCAT 3171 
CCAGCTAGAG GAATTC 3187 

[oio7] nm&^ : i o tfrDSfc : 

E?»J<Dfi£ : 3 1 8 7 VtfaV- : mm 

%m<Dm : m& 50 W?mmm • genomic DMA 



* 



(22) 



*£B3¥ 1 0- 1 08 68 2 



41 



42 



sm^m?^ cds 



*#&{$^ : 2611. .3012 



AGATCrCGAC CGGGCTGCTC GCCTGGGCCA CGCCCCCCAG GGCCAGCGCC CAGCAACCCA 60 
GCAGCACGGC GAGAOCTTTC ATCGCGATTC CTTGGCAGTC TGWTGACGT GCCAGCCTAT 120 
GVXGCGGCG CCGGTGCGGC GAGGGCGCGC CGCACCCAGT GCGTCACCTC TCGTCTGATC 180 
CGCCrCCCTC GACGGGCGTC GCTGACAAAA AAATTCAAAC ACAAATTAAC ATTTATGTCA 240 
TTTACACCAA ACCGCATTTG GTTGCAGAAT GCTCAAACGT GTCTTTG^AC AGAGCAAGCA 300 
ACACGTAAAC AGGGATGACA TGCAGTACCC CTAAGAACCG CCGATTGGCC CACAACAACA 360 
CTGTTCTGCC GAACTGGAGA CCGATGATGA ATATGGACGT GATCAACAGC TTTACCGAGC 420 
AGATGCAAGG CTTCGCCGCC CCCCTCACCC GCTACAACCA GCTGCTGGCC AGCAAGATCG 480 
AACAGCTGAC CCGGTTGCAG CTGGCCTCCG CCMCGCCTA CGCCGAACTG GGCCTGAACC 540 
AGTTGCAGGC CGTGAGCAAG GTGCAGGACA CCO\GAGCCT GGCGGCCCTG GGCACAGTGC 600 
AACTGGAGAt GGCCAGCCAG CTCTCCCGCC AGATGCTGGA TCACATCCAG AAGCTGAGCG 660 
CCCTCGGCCA GGACTTCAAG GAAGAGCTGG ATGTCCTGAC CGCAGACGGC ATCAAGAAAA 720 
GCACGGGCAA GGCCTGATAA CCCCTGGCTG CCCGTT CGGG CAGCCACATC TCCCCATGAC 780 
TCGACGCTAC GGGCTAGTTC CCGCCTCGGG TGTGGGTGM GG'VGAGCACA TGAGCOWCC 840 
ATCTTATGGC CCGCTGTTCG AGGCCCTGGC CCACTACAAT GACMGCTGC TGGCCATGGC 900 
CAAGGCCCAG ACAGAGCGCA CCGCCCAGGC GCTGCTGCAG ACCAATCTGG ACGATCTGGG 960 
CCAGGTGCTG GAGCAGGGCA GCCAGCAACC CTGGCAGCTG ATCCAGGCCC AGATGAACTG 1020 
GTGGCAGGAT CAGCTCAAGC TGATGCAGCA CACCCTGCTC AAAAGCGCAG GCCAGCCGAG 1080 
CGAGCCGGTG ATCACCCCGG AGCGCAGCGA TCGCCGCTTC AAGGCCGAGG CCTGGAGCGA 1140 
ACAACCCATC TATGACTACC TCAAGCAGTC CTACCTCCTC ACCGCCAGGC ACCTGCTGGC 1200 
CTCGGTGGAT GCCCTGGAGG GCCTCCCCCA GAAGAGCCGG GACCGGCTCC Gl I IUICAC 1260 
GCGCCAGTAC GTCAACGCCA TGGCCCCCAG CAACTTCCTG GCCAGCAACC CCGAGCTGCT 1320 
CAAGCTGACG CTGGAGTCCG ACGGCCAGAA CCTGGTGCGC GCACrGGCCC TCTTGGCCGA 1380 
GGATCTGGAG CGCAGCGCCG ATCAGCTCAA CATCCGCCTG ACCGACGAAT CCGCCTTCGA 1440 
GCTCGGGCGG GATCTGGCCC TGACCCCGGG CCGGGTGGTG CAGCGCACCG AGCTCTATGA 1500 
GCTCATTCAG TACAGCCCGA CTACCGAG/C GGTGGGCAAG ACACCTGIGC TGATAGTGCC 1560 
GCCCTTCATC AACAAGTACT ACATCATGCA CATGCGGCCC CAGAACTCCC TGGTCGCCTG 1620 
GCTGGTCGCC CAGGGCCAGA CGGTATTCAT GATCTCCTGG CGCAACCCGG GCGTGGCCCA 1680 
GGCCCAAATC GATCTCGACG ACTACGTGGT GGATGGCGTC ATCGCCGCCC TGGACGGCGT 1740 
GGAGGCGGCC ACCGGCGAGC GGGAGGTGCA CGGCATCGGC T/KTTGCATCG GCGGCACCGC 1800 
CCTGTCCCTC GCCATGGGCT GGCTGGCGGC GCGGCGCCAG AAGCAGCGGG TCCGCACCCC 1860 
CACCCTGTTC ACTACCCTCC TGGACTTCTC CCAGCCCGGG GAGCTTGGCA TCTTCATCCA 1920 
CGAGCCCATC ATAGGGGCGC TCGAGGCGCA AAATGAGGCC AAGGGCATCA TGGACGGGCG 1980 
CCAGCTGGCG GTCTCCTTCA GCCTGCTGCG GGAGAACAGC OCTACTGGA ACTACTACAT 2040 
CGAC^GCrAC CTCAAGGGTC AGAGCCCGGf GGCCTTCCAT CTGCTGCACF GGAACAGCGA 2100 
CAGGACCAAT GTGGCGGGCA AGACCCACAA CAGCCTGCTG CGCCCTCTCT ACCTGG4GAA 2160 
CCAGCTGGTG AAGGGGGAGC TCAAGATCCG CAACACCCGC ATCGATCTCG GCAAGGTGAA 2220 
GACCCCTGTG CTGCTGGTGT CGGCGCTGCA CGATCACATC GCCCTCTGGC AGGGCACCTG 2280 
GCAGGGCATG AAGCTGTTTG GCGGGGAGCA GCGCTTCCTC CTGGCGG^GT CCGGCCACAT 2340 
CGCCGGCATC ATCAACCCGC CGGCCGCCAA CAAGTACGGC TTCTGGCACA ACGGGGCCGA 2400 
GGCCGAGAGC CCGGAGAGCT GGCTCGCAGG GGCGACGCAC CAGGGCGGCT CCTCGTGGCC 2460 
CGAGATGATG GGCTTTATCC AGAACCCTGA CGAAGGGTCA GAGCCCGTCC CCGCGCGGGT 2520 
CCCGGAGGAA GGGCTGGCCC CCGCCCCCGG CGACTATGTC A/V3GTGCGGC TCAACCCCCT 2 580 
GTTTGCCTGC CCAACAGAGG AGGACGCCGC ATG AGC GCA G\A TCC CTG GAA GTA 2634 



GGC CAG AAG GCC CGT CiC AGC AAG CGG TTC GGG GCG GCG GAG GTA GCC 2682 



Met Ser Ala Gin Ser Leu Glu Val 
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43 44 
Gly Gin Lys Ala Arq Leu Ser Lys Arq Phe Gly Ala Ala Glu Val Ala 

10 15 20 

GCC TTC GCC GCG CTC TCG GAG GAC TTC AAC CCC CTG CAC CTG GAC CCG 2730 
Ala Phe Ala Ala Leu Ser Glu Asp Phe Asn Pro Leu His Leu Asp Pro 
25 30 35 40 

GCC TTC GCC GCC ACC ACG GCG TTC GAG CGG GCC ATA GTC CAC GGC ATG 2778 
Ala Phe Ala Ala Thr Thr Ala Phe Glu Arq Pro lie Val His Gly Met 

45 50 55 

CTG CTC GCC AGC CTC TTC TCC GGG CTG CTG GGC C/C CAG TTG CCG GGC 2826 
Leu Leu Ala Ser Leu Phe Ser Gly Leu Leu Gly Gin Gin Leu Pro Gly 

60 65 70 

AAG GGG AGC ATC TAT CTG GGT CAA AGC CTC AGC TTC AAG CTG CCG CTC 2874 
Lys Gly Ser lie Tyr Leu Gly Gin Ser Leu Ser Phe Lys Leu Pro Val 

75 80 85 

TTT CTC GGG GAC GAG CTG ACG GCC GAG GTC CAG CTG ACC GCC CTT CGC 2922 
Fhe Val Gly Asp Glu Val Thr Ala Glu Val Glu Val Thr Ala Leu Arq 

90 95 100 

GAG GAC AAG CCC ATC GCC ACC CTG ACC ACC CGC ATC TTC ACC CAA GGC 2970 
Glu Asp Lys Pro He Ala Thr Leu Thr Thr Arq He Phe Thr Gin Gly 
105 U0 115 120 

GGC GCC CTC GCC CTG ACG GGG GAA GCC CTG GTC AAG CTG COT 3012 
Gly Ala Leu Ala Val Thr Gly Glu Ala Val Val Lys Leu Pro 

125 130 
TAAGCACCGG CGGCACGCAG GCAGAATGAG CCCGGCCCCT GCCGGGCTGA TTGTTCTCCC 3072 
CCCCTCCGCT TGCCCCCTTT TTCGGGGCM TTTGGCCCAG GCCCTTTCCC TGCCCCGCCT 3132 
AACTGCCTAA AATGGCCGCC CTGCCCTCTA GGCATTCATC CAXTAGAGG MTTC 3187 
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ACTTCCCGCC TCGGCTCTGG GTGAA 
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GGCATATGCG CTCATGCGGC CTCCT 
] E5>J#-5f : 1 3 
: 3 0 
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GCCATATGAG CGCACAATCC CTGCAAGTAG 

m^m^ : 1 4 

3 0 

man • 

CTGGGATCCG CCGGTGCTTA AGGCAGCTTG 

] mm^ : 1 5 

: 2 0 

7 a sWL ♦ 
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mmmm : mcomm < dna) 

25 

btfais- : jfttMX 
EMOttH : m<D»m (SffiDNA) 

25 

B&lvmm : ft!2CD*£i£ (^DNA) 

30 
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Ewaraa : ®><Dwm (mdna) 
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45 46 
Ser Ala Gin Ser Leu Glu Val Cly Gin Lys Ala Arq Leu Ser Lys Arq 

15 10 15 

Phe Gly Ala Ala 
20 

[0113] R5U## : 1 6 * htf n^- : fij^ 

aawofis : 2 i mn<omm \ f 

Met Ser Ala Gin Ser Leu Glu Val Gly Gin Lys Ala Arq Leu Ser Lys 

15 10 15 

Arq Phe Gly Ala Ala 
20 
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94 kDa 
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43 kDa 
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